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INTRODUCTION

These inventory procedures represent a collective effort between the
Noxubee staff, District Biologists Orr and Aycock, Refuge Manager Shell, and
Migratory Bird Coordinator Bowers. The Refuge Manual and the Regional Office
memo of April 10, 1985, "Wildlife Inventory Plans",were used as guidance.

ANNUAL SCHEDULE

The annual schedule represents estimatés of staff days per month.

Procedure Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mig. Waterfowl 9.0 9.0 , 2.0 9.0
Special Surveys

Wood Duck Production 30.0 10.0

Wood Duck Roost Ct. 3.0 1.0 1.0
Deer Herd Survey 1.0 2.0 2.0
Turkey Survey 1.0 1.0 ‘
Red-cockaded Survey ' 1.0

Alligator Night Ct. 2.0 2.0

Rookery Survey 1.0 1.0 2.0

Shore-Marsh-Wading 1.0 1.0

Raptor Inventory 2.0

Bald Eagle Survey 1.0

Christmas Bird Ct. 1.0
Fefuge Fishery 4.0

Beaver Activity 1.0 1.0

TOTAL 16.0 40.0 2.0 2.0 3.0 6.0 4.0 11.0 5.0 13.0

TOTAL

29.0
0.0
40.0
5.0
5.0
2.0
1.0
4.0
4.0
2.0
2.0
1.0
1.0
4.0
2.0

102.0
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Procedure

Migratory Waterfowl
Special Surveys
Wood Duck Production
Wood Duck Roost Ct.
Deer Herd Survey
Turkey Survey
Red-cockaded Survey
Alligator Night Ct.
Rookery Survey
Shore-Marsh-Wading
Raptor Inventory
Bald Eagle Survey
Christmas Bird Ct.
Re fuge Fishery

Beaver Activity

TOTAL

INVENTORY PLAN

ANNUAL COST

Personnel

§2,900
0
4,000
500
500
200
100
400
400
200
200
100
100
400
200

$10,200

Equipment
(Aircraft)

$1,050

$1,750

o © oo 0o O 00O o © o © S o

Other Supplies

§250
0
200
100
800
0

0
100
100

100
100

$1,750

TOTAL

$4,200
0
4,200
600
1,300
200
100
500
1,200
200
200
100
100
500
300

$13,700
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Refuge: Noxubee National Wildlife Refuge (NXNWR)
Procedure: Number 1
Species: Wintering Waterfowl (Anseriformes)

Title: Migratory Waterfowl (Winter)

I. PURPOSE

Migratory waterfowl is one of the major groups of birds for which
the Fishk and Wildlife Service is responsible. The refuge is an important
wintering area for several waterfowl species that are of national concern
(NSSE species), and it is important to monitor the status of these species.
The refuge effort, when combined with other state/federal waterfowl
inventories, provides an important national base of information used to
determine the status of waterfowl. The refuge conducts a waterfowl hunt
each winter, and population information is useful in managing the hunt as
well as informing the hunters and public of recreational potential. This
inventory is designed to estimate the number of wintering waterfowl on
major wetland/use areas of the refuge and provide data that could be
extrapolated to obtain an estimate of total wintering waterfowl on the
refuge.

I1. PROCEDURE AND DATA ANALYSIS
A, Procedure

During the key use months (December, January, February)
preferably during the first week of each month, a simultaneous aerial
and ground inventory will be made within the following areas: Bluff
Lake, Loakfoma Lake, Prisock Moist-soils Unit, Green Timber Reservoirs
#1, 2 and 3, Noxubee River from Highway 25 to Starkville Entrance Road,
Jones Creek including GTR #4 (see attached map). Waterfowl seen by
area and species will be recorded. Only actual waterfowl (ducks and
geese) seen will be recorded on the tally sheets. (See attached
tally sheets.) After the first year of combined ground and aerial
counts, an expansion factor will be ascertained and used to estimate
total refuge populations.

A biweekly ground count of key refuge waterfowl use areas
will also be conducted during November, December, January and February.
The location of biweekly ground counts is shown on Attachment 1. An
observer will be stationed at each site, and waterfowl seen during the
last 1.5 hours of daylight will be tallied.

At least once during the survey, a GTR will be chosen, and
an attempt will be made to flush out the interior of the GTR while

NXNWR MIGRATORY WATERFOWL (WINTER) 10-10-85
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INVENTORY PLAN 4

the regular observers are conducting the usual waterfowl count. These
data will be interpreted to see if a correction factor is feasible
for GTR's.

Harvest data will be collected during all waterfowl hunts via
use of a check station. All hunters will be checked out and data
sheets filled out (sample attached). These harvest data will give
a good reliable estimate of total waterfowl shot and hunter success
per effort expended.

B. Data Analysis

Data will be used in output reports as well as the annual
narrative. Waterfowl response to different type management efforts
can be determined; green timber reservoirs, moist-soil management,
agricultural fields, etc.
C. Data Filing

Data sheets will be filed in the refuge files under
WILDLIFE: Birds-Winter Waterfowl Census.

SPECIAL CONSIDERATIONS

The same observers located at the same station should be used

on all surveys.

MANPOWER AND COST

Personnel $2,900
Equipment (aircraft) 1,050
Other Supplies 250
TOTAL $4,200

— .
Prepared By: xé’m Mﬁa Date:__JO I 1 l 55
3

Reviewed By: Date:
Refuge Approval: Date:
Regional Approval: Date:

<£§%YA#&MD Zy N /1;//;3 s

NXNWR MIGRATORY WATERFOWL (WINTER) 10-10-85
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ATTACHMENT 2

Area

WATERFOWL INVENTORY TALLY SHEETS

Date

Mallard

Ring~neck

Gadwall

Teal

Scaup

Wood Duck

Redhead

Canvasback

Black Duck

Pintail

Shoveler

Mergansers

Others

Snow & Blue Geese

Canada Geese
Residents

Migrants

‘WEATHER

TIME

COMMENTS

: Observer's Signature
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DATE

NOXUBLE WATERFOWL BAG CHECK

‘Species bagged (by se_.x)
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INVENTORY PLAN 8

Refuge: Noxubee National wildlife Refuge
Procedure: Number 2
Species: Waterfowl (Anseriformes)

Title: Special Surveys - December All Goose Survey
Mid-Winter Waterfowl Survey

I. PURPOSE

Each year the FWS and all states in the Mississippi Flyway
conduct a coordinated mid-December all goose survey. Information from all
sources (states, refuges, management areas, etc.) is pooled and used as an
index to gauge the status of goose populations. These counts have been
ongoing since 1969, and important trend information is obtained.

The Mid-Winter Survey is national in scope and has been run in
some form for almost 50 years.

II. PROCEDURE AND DATA ANALYSIS
A, Procedure
1. December All Goose

This survey is conducted during the 5-day period
beginning with the second Monday in December. It is important
that the survey be performed during the prescribed period.
Specific instructions and forms regarding data recording will be
provided by the region's migratory bird coordinator through
Wildlife Assistance personnel. A concerted effort should be made
(ground or ground/aerial counts) to locate geese. Ground searches
will be made at locations shown on attached map.

2. Mid-Winter Survey
This census will be in January as follows:

If the first workday in January falls on Monday or *
Tuesday, the census will be the first five workdays
of the month. 1If the first workday falls on a
Wednegday, Thursday or Friday, the survey will be
the five workdays beginning the following Monday.

As with the Mid-December All Goose, specific instructions
and forms will be provided by the region's migratory bird
coordinator through Wildlife Assistance personnel.

The census will be as described in Procedure Number 1;

a combined ground/aerial count.

NXNWR SPECIAL SURVEYS - DECEMBER ALL GOOSE SURVEY 10-10-85
MID-WINTER WATERFOWL SURVEY



INVENTORY PLAN

B. Data Analysis

Data from both surveys are part of a larger effort and
will be analyzed on a regional and national level. Refuge use
of the data will revolve around reporting requirements and some
direction of management efforts.

C. Data Filing
Data sheets for the December All Goose survey will be
filed in refuge files under WILDLIFE: Birds-Geese (Mid-December
Goose Survey); and sheets for the Mid-Winter survey will be filed
under WILDLIFE: Birds-Winter Waterfowl Census.
III. SPECIAL CONSIDERATIONS
It is extremely important that resident and migrant Canada
geese be reported separately.

IV. MANPOWER AND COST

Both these surveys will correspond to Procedures described
under Procedure Number 1, and costs are included there.

.,
Prepared By: “;/w\ W Date: IOZ[[ [Q5
Hpnle SN ol 5o

Reviewed By: Date:
Refuge Approval: Date:
Regional Approval: Date:
NXNWR SPECIAL SURVEYS -~ DECEMBER ALL GOOSE SURVEY 10-10-85
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Refuge: Noxubee National Wildlife Refuge (NXNWR)
Procedure: Number 3
Species: Wood Duck (Aix sponsa (L.))

Title: Wood Duck Production (Nest Boxes)

I. PURPOSE

To document wood duck use of artifical nest boxes, record
success, estimate young produced from boxes, and repair/replenish boxes.

II. PROCEDURE AND DATA ANALYSIS
A. Procedure

All nest boxes will be inspected annually between February
and March to make repairs, replenish nesting material and record the
number of useable boxes available prior to the upcoming nesting
season. The location of boxes will be plotted on maps (topographic).
In September another check of boxes will be made to record use and
tally number of egg shells in each box. The number of useable (boxes
in good condition) structures will also be recorded at this time
(September). Data on the September box check should be recorded on
attached form and filed. Notes on repairs that will be required will
be made.

B. Data Analysis

Data will be used to determine the relative effectiveness
of the wood duck box program. Also preference of one box type,
effectiveness of predator shields, preference for certain locations,
etc. can be ascertained.
C. Data Filing

Data sheets will be filed in the refuge files under
WILDLIFE ~ Nesting Structures.

III. SPECIAL CONSIDERATIONS
Only two annual box checks are recommended. The February-March )

check is by far the most important. Wood duck boxes should not be allowed
to stand where this February-March check cannot be made.

NXNWR WOOD DUCK PRODUCTION (NEST BOXES) 10-10-85
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IV. MANPOWER AND COST

Personnel $4,000

Equipment (aircraft)

Other Supplies 200

TOTAL $4,200

(\ . : . . ~
Prepared By: Ao /LAAA(LJ(L Date: f9//{ /95
Aol B A~ Y. v4 28

Reviewed By: Date:
Refuge Approval: Date:
Regional Approval: Date:

NXNWR WOOD DUCK PRODUCTION (NEST BOXES) 10-10-85



ATTACHMENT 1

ANNUAL NARRATIVE REPORT FORM
WOOD DUCK BOX PROGRAM INFORMATION

REFUGE:

NESTING YEAR:

NUMBER PERCENT

Total Usable boxes

Estimated boxes
used by wood ducks

Estimated boxes
used by other ducks

Estimated boxes
used by other wildlife

Estimated wood duck
broods produced

Estimated total
wood ducks hatched

Estimated wood ducks
surviving to flight stage* *
Plans for next year (indicated number):

more boxes

fewer boxes

no change

Remarks:

¥If survival rate is other than 50%, please explain rationale in remarks

section.
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Refuge: Noxubee National Wildlife Refuge (NXNWR)
Procedure: Number 4
Species: Wood Duck (Aix sponsa (L.))

Title: Wood Duck Roost Count

I. PURPOSE

The wood duck is a NSSE species and usually ranks as an important
species harvested by hunters. Although roost counts should not be used
as a neasure of trends for wood duck numbers, refuges should have an
inventory of the number of roosts and bird density. Additionally, this
specific roost inventory will be conducted during the mid-winter waterfowl
survey, and the information used in the mid-winter data tabulation.

II. PROCEDURE AND DATA ANALYSIS
A, Procedure

Roosts will be located by staff observations during November
and December. Many roosts are used year after year; thus former
roost sites should always be checked.

Roost locations will be plotted on maps (see attachment) and
birds using the sites will be counted as follows: During the mid-winter
waterfowl census dates (but not necessarily on the same day as combined
ground/aerial count), observers will be stationed at each roost site.
Birds coming into the roost during the last 1.5 hours before dark will
be tallied.

B. Data Analysis

Data will be used on the mid-winter inventory forms. It is
also important to identify roost sites so they can be protected and
possibly enhanced through management efforts.
C. Data Filing

Data sheets will be filed in the refuge files under
WILDLIFE - Waterfowl Inwventory.

ITI. SPECIAL CONSIDERATIONS

If the roost count is greater than wood ducks tallied during the
mid-winter aerial/ground census, the, number should be used on the mid-winter
data forms. Yoost

NXNWR WOOD DUCK ROOST COUNT 10-10-85
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IV. MANPOWER AND COST

Prepared BY:
Reviewed By:
Refuge Approval:

Regional Approval:

NXNWR

Personnel $ 500
Equipment (aircraft)

Other Supplies 100
TOTAL $ 600

N\ sz;;bazb
i

WOOD DUCK ROOST COUNT

Date:

Date:

Date:

Date:

15

w/1/35

/0, //} 85
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Refuge: Noxubee National Wildlife Refuge (NXNWR)
Procedure: Number 5

Species: White-tailed Deer (Odocileus virginianus virginianus)

Title: Deer Herd Survey

I. PURPOSE

The white-tailed deer is one of the more popular animals found
on the refuge and draws interest from both hunters and non-hunters. The
deer is also a species that has the potential to damage the habitat for
itself and other species of refuge wildlife. To maintain the health of
the refuge deer herd and keep the herd in balance with available habitat,
it is desirable to control the deer population through public hunting. It
is necessary to have adequate inventory information to properly manage the
deer herd and monitor the refuge hunting program. With the intense
interest in deer hunting from both hunters and non-hunters, it is also
necessary to have sufficient biological information to support management
decisions,

I11. PROCEDURES AND DATA ANALYSIS
A. Procedure

Tt is not feasible to get a direct count of the refuge deer
population. However, there are several proven techniques for
monitoring deer herd health with a high degree of reliability.

Deer harvest data is one source of valuable information.
To obtain this data, the refuge will operate a check station during
refuge hunts (especially hunts capable of harvesting 50 or more deer).
The check station will not be operated during archery hunts. During
the gun hunts, the refuge staff will collect data on weekdays at the
check station, located in the refuge maintenance area, and Mississippi
State University will operate the check station on weekends and on
holidays under a negotiated contract.

The following information will be collected on each deer
brought to the check station: sex, age, field dressed weight, and
the number of points and antler circumference of male deer and
lactation of females. Obvious signs of disease, injury, etc. are
also noted and recorded. A data collection form is attached.

B. Data Analysis
Mississippi State University, under a contract, analyzes the

harvest data and submits an annual report detailing herd health,

NXNWR DEER HERD SURVEY 10-10-85
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population trends, any problems noted and recommendations for next
year's hunting season. A copy of this report is submitted to the
district biologist. A meeting is later set up between re fuge manager,
district biologist, state biologists and MSU to work out next year's
hunting needs.

C. Data Filing
The annual report from Mississippi State University will be
filed in refuge files under WILDLIFE- Animals-Deer.
III. SPECIAL CONSIDERATIONS
All personﬁel operating check stations will be competent in
properly aging deer and gathering other data. Continuity of data from
year-to-year is important and should be maintained through the annual

hunt report process. If a herd reconstruction or projection technique is
used, it is important to obtain as large a sample size as possible.

Iv. MANPOWER AND COST

Contract with Mississippi State $ 500.00
Refuge check station costs and manpower 400.00
Costs and manpower to assist in herd health
check 200.00
Costs and manpower to analyze data and prepare
reports 200.00
TOTAL $1,300.00
Prepared By: /Wl wﬂb Date: ’0////35
Aol Boadens 18/75/85
Reviewed By: Date:
Re fuge Approval: Date:
Regional Approval: Date:

NXNWR DEER HERD SURVEY 10-10-85
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NOTE #1:

In addition to the collection of harvest data, periodic deer herd
health checks will be conducted in cooperation with the district
biologist and the Southeastern Cooperative Wildlife Disease Study.

These checks will involve the collection of five deer, aged 1% years or
older, during late summer. The number of abomasal parasites found in
each deer will be determined. The APC is indicative of the nutritional
carrying capacity of the refuge and will help make the refuge staff

aware of the current nutritional status of refuge deer and help point to
needed harvest levels. The deer will also be analyzed for other parasites
such as lung worms or liver flukes. Blood samples will be taken from
each deer and analyzed for EHD viruses, brucuellois, and other diseases.
The Southeastern Disease Study will provide the refuge with a comprehensive
report on the health of the deer sampled and make recommendations on
population management (copy attached). Ideally, the deer herd health
check will be completed once each three years. Scheduling problems or
unforeseen wildlife disease problems may preclude the SECWDS from
studying exactly on schedule. The deer herd health checks supplement

the harvest data.

After the harvest data report is received, the refuge staff meets
with personnel from Mississippi State University and Mississippi Department
of Wildlife Conservation personnel to discuss the report and develop
recommendations for the next hunting season.

NXNWR DEER HERD SURVEY 10-10-85
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NOTE #2:

Some stations may want to consider a browse survey (Aldous method).
This might be helpful to new stations that have little baseline data
or stations that have only archery hunts or only small harvests. We
would like to have at least two techniques as controls, i.e., harvest
data/herd health or herd health/browse survey.

An annual deer hunt report will be prepared and submitted to the
district biologist and the zone supervisor. It will summarize in
narrative and tabular form data analyzation and will provide recommendations
for the next year.

NXNWR DEER HERD SURVEY 10-10-85
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SCHOOL OF FOREST RESOURCES e AGRICULTURAL AND FORESTRY EXPERIMENT STATION rj 4
MISSISSIPPI STATE UNIVERSITY 7 g

Dale H. Arner, Department Head DEPARTMENT OF WILDLIFE & FISHERIES
Phone (601) 325-3830 P. O. DRAWER LW
MISSISSIPPI STATE, MISSISSIPP! 39762-5917
PHONE (601) 325-3133

.

April 23, 1985

Mr. Jim Tisdale

Manager

Noxubee Wildlife Refuge
Route 1, Box 142
Brooksville, MS 39739

Dear Jim:

Enclosed please find the 1984-85 deer season report. I believe the
deer population density at Noxubee is now close to being at. an .
appropriate level. I have given my recommendation for deer harvest
goals in the 1985-86 season. These are based on the number of deer
checked last year and, of course, subject to error due to variation in
hunter campliance with check station requirements fram one year to the
next.

It should not be considered a recommendation,-but I have also outlined
my personal preference for a deer tagging system that I feel would
facilitate obtaining harvest goals. However, you are in the best
position to consider all of the factors needed to devise a desirable
management strategy for Noxubee deer hunts and as we discussed
previously, there are many different alternatives possible.

Best regards,

Harry A. Jdac g;on, Professor
Department of Wildlife and Fisheries

HA J/mew

cc: Ray Aycock
Dan Cotton
Bob Griffin
Seth Mott



Evaluation of the 1984-85 Deer Harvest

Noxubee Refuge

Totals of 147 antlered and 100 antlerless deer were harvested (Table
1). This exceeded the previous year's recommendation for a maximum buck
harvest of 100 and was insufficient to reach the recommended goal of 150
antlerless deer. However, the total harvest came close to the recommended
harvest.

A1l condition indicators suggest the Noxubee deer herd remained in good
health (Tables 2-4). Body weights were up in all age and sex classes except
1%-year-old does. Percent yearling spike bucks (43%) was at the lowest
level it has been in seven years (Table 3). Lactation rates declined some
in yearling does (fram 33% to 23%) but remained almost the same for adult
does (72% from 71%) as in the 1983-1984 season.

Age data continues to demonstrate overexp]hitation of bucks. Of 161
bucks killed in the 1984-85 season, 8.7% were fawns, 70.2% were yearlings,
18.6% were 2% years old, and 2.5% were 3% years or older. Number of deer
harvested in each sex and age class is shown in Table 5. Age structure of
the females harvested and the total number of males eventually harvested
from each age cohort suggest the herd has had close to stable reproduction
during the last three years. |

On the basis of these data, I would recommend a harvest of around 250
deer. 1 again recommend implementing a restricted buck harvest. A goal of
% harvest of 100 antlered and 150 antlerless is desirable to better balance
herd age and sex structure.

A deer tagging system and restricted seasons may be required to achieve

these goals. One -alternative could  be-to issue each hunter a one-deer tag.




During primitive weapons season and bow seasons the tag could be good for
either sex, and an option for a second antlered-deer-only tag given if the
first deer checked is an adult doe. Youth hunts could be handled in a
similar manner. If additional antlerless deer are required to meet harvest
goals, a limited number of either sex tags could be issued for the second
gun season. These tags would be good from any set date during the gun
season until such time as harvest quotas were met. This would require that
antlerless permit holders check the status of the‘antlerless season prior to
each day's hunting. However, no administrative work load would be required
other than posting of a daily sign that antlerless season is open or closed
for permit holders. The same option of a second antlered-only bonus tag
would aid in obtaining harvest goals for mature does. In this way, 1,000 or
more either-sex tags could be issued without fear of over-harvest.

I should stress the above suggestion is only one of many potential
alternatives for achieving‘desirable antlerless .harvest goals. Special 1-3
day permitted gun hunts, as used in the past, are also possible but less
1ikely to reach the desired harvest goal. I can think of no solution that
will be universally acceptable to everyone. A single deer tag alternative
will also not ensure a reduction in total buck harvest because there is no
way of estimating how this will impact total hunting pressure. However, it
would ‘provide for increased overall hunter success rate because more people
would have the opportunity to harvest a limited resource. It also should
result in a reduction in buck harvest because some hunters holding either-
.sex tags will pass up opportunities to harvest an antlered animal initially
in order to have the opportunity for the additional deer tag which would
result fran first harvesting a mature doe. Additionally, some hunters will

pass up smaller antlered bucks because filling their deer tag would mean




loss of opportunity to kill a larger antlered trophy. Another alternative
that could be used to ensure that harvest goals on bucks were not exceeded
would be season closure after the desired quota was met. This alternative
would be less desirable because it would reduce hunting opportunities.

If deer were required to be tagged prior to removal from the woods and
hunters were aware that their future hunting opportunity will benefit from
compliance with regulations, it should improve the data base on which future
management decisions will be made. Further compliance could be ensured by
requiring the return of all unused tags before a hunter would be eligible to
obtain deer tags for the next hunting season. Special procedures could be
developed for the reporting of lost tags.

Disadvantages of the above alternative include increased administrative
workload in permit issuance and - perhaps increased law enforcement effort.
Some public resentment 1is likely fram those hunters who object to reduced
bag limits and more stringent regulations. . However, this should be
favorably balanced by improved public opinion fram the majority of hunters
who would benefit from increased opportunity for success and increased

quality of the hunting experience.

Respectfully submitted,

2L s

?}y A.”Jacobson




Table 1. Deer harvest 1957-1984, Noxubee National Wildlife Refuge.

Hunting Season Antlered Harvest Antlerless Harvest Total
1957-58 7 7
1958-59 18 18
1959-60 : 50 50
1960-61 103 103
1961-62 ‘ 102 102
1962-63 185 133 318
1963-64 175 151 326
1964-65 128 229 357
1965-66 164 325 489
1966-67 _ 173 226 399
1967-68 108 177 285
1968-69 141 156 297
1969-70 46 0 46
1970-71 100 401 501
1971-72 252 . 620 ' 872
1972-73 159 79 238
1973-74 106 183 289
1974-75 68 25 93
1975-76 93 12 105
1976-77 87 10 97
1977-78 110 15 125
1978-79 174 46 220
1979-80 181 77 258
1980-81 252 592 844
1981-82 150 119 269
1982-83 180 - 119 299
1983-84 152 49 201
1984 -85 147 100 247

Total 3,611 3,844 7,455

Average 129 137 266
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Table 3. Vital statistics on 1% year male deer, Noxubee Refuge 1975-1984.

Hunting No Avg. Avg. Antler Characteristics %
Season Chec ked Weight No Points . Beam Cir. Beam Length Spikes
(in.) (in.)

1973-74 70 91 3.4 -- -- --
1974-75 37 9 3.4 -- -- -
1975-76 60 98 5.0 - -- .
1976-77 54 95 3.5 2.3 8.4 43
1977-78 65 90 4.2 2.4 8.3 43
1978-79 110 88 3.0 2.2 9.4 62
1979-80 123 87 3.3 2.1 . 7.2 50
1980-81 184 85 2.9 2.2 6.5 80
1981-82 102 89 3.3 2.4 7.6 52
1982-83 128 87 3.0 2.3 6.6 58
1983-84 119 91 3.3 2.4 7.9 47

1984 -85 107 92 3.5 2.3 7.4 43




Table 4. Lactation prevalence of does harvested Noxubee NWR

1979-1984.

Hunting
Season 1% Year 0lds 23+ Years 01d

No. % No. %

Examined Lactating Examined Lactating

1979-80 16 6 34 59
1980-81 90 21 224 77
1981-82 15 13 47 55
1982-83 9 33 42 83
1983-84 6. 33 14 71

1984-85 13 23 . 36 72




Table 5. Estimated number of fawns that were produced in each year, even-
tually harvested, and number of deer harvested by age class on
Noxubee NWR 1973-1984.

Deer Harvested No. Deer
| Produced for
Males Females Harvest1
6 m. 1% 2% 3% 6 mo. 1% 2% 3t Males Females
1973 56 70 32 4 43 33 35 14 112 46
1974 11 37 21 5 2 3 5 4 111 7
1975 10 60 24 5 2 0 0 0 97 3
1976 2 54 28 5 1 1 2 0 148 37
1977 5 65 33 12 3 4 0 3 176 137
1978 19 110 64 0 4 12 11 0 212 146
1979 17 123 41 17 17 16 6 21 244 152
1980 141 184 49 19 139 91 105 116 288 184
1981 34 102 27 21 29 15 20 21 189 64
1982 30 128 36 16 26 16 25 24 179° 562
1983 15 119 23 9 12 7 10 5 128° 33
1984 14 113 30 4 21 24 25 9 142 21°

1Assumes a 4-year population turnover rate; i.e., deer surviving beyond 3% are
inconsequential to conclusions drawn fran the data. This could induce
considerable error in female estimates but would be generally valid for males
_ because of the high exploitation rate. :

%hata incomplete until additional harvest data added.
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INVENTORY PLAN

Refuge: Noxubee National Wildlife Refuge
Procedure: Number 6

Species: Eastern Wild Turkey (Meleagris gallopavo)

Title: Turkey Surwvey

I. PURPOSE

The eastern wild turkey is a high visability species that is
receiving special attention by state wildlife agencies. Most states are
presently involved in programs to restore turkey populations to areas that
are void of turkey or have low populations. Because of this interest, it
is desirable to have knowledge about turkey flocks on refuges.

II. PROCEDURE AND DATA ANALYSIS
A. Procedure

Hunters who harvest turkey are required to check the bird
through a refuge checking station. At the checking station, the weight,
beard length, spur lengths and area where killed will be recorded (see
attached data form).

Observations of turkey by refuge staff, as well as other
individuals, will be plotted on a refuge map throughout the year.
This should provide a good indication of where the turkey flocks are
located on the refuge and to what degree production was achieved.
Consideration should be given to color coding the plotted points for
such variables as years and sex (or unknown sex).

B. Data Analysis
Thege data will be used to gain some insight into this year's
production. Other data are summarized and compared to past years'
data to watch for any significant changes in the health of the flock.
C. Data Filing
Data sheets will be filed in the refuge files under
WILDLIFE - Birds-Turkey.
I1I. SPECIAL CONSIDERATIONS
It is difficult, if not impossible, to determine the number of

turkeys on a refuge through population surveys. Determining the location

NXNWR TURKEY SURVEY 10-10-85




INVENTORY PLAN

of various flocks and an estimate of the number of birds in each flock
will provide a minimum population estimate.

IVv. MANPOWER AND COST

Personnel cost $200
Equipment (aircraft)
Other supplies

TOTAL . $200

~/ -
Prepared By:__ W&/ Date: IOL(( /gs
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Reviewed By: Date:
Re fuge Approval: Date:
Regional Approval: Date:
NXNWR

TURKEY SURVEY 10-10-85
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TURKEY HARVEST DATA
1985

# " SPURS
DATE 4 HUNTER'S NAME WEIGHT BEARD Left | Right AREA
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11
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13

14

15
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" INVENTORY PLAN

Refuge: Noxubee National Wildlife Refuge
Procedure: Number 7

Species: Red-cockaded Woodpecker (Picoides borealis)

Title: Red-cockaded Woodpecker Inventory

I. PURPOSE

The red-cockaded woodpecker is an endangered species and a RRP
species. It is a species of priority concern in the management of refuge
uplands. 1In order to monitor the status of the RCW on Noxubee and to
evaluate the effectiveness of refuge management for the RCW, it is
essential to have an accurate inventory.

II. PROCEDURE AND DATA ANALYSIS
A. Procedure

The red-cockaded woodpecker utilizes older pine forests for
nesting habitat. Nesting and roosting cavities are made in living
pine trees. Active nest trees are characterized by a distinctive
white resin flow caused by RCW's chipping resin wells out of the
tree. An attached publication illustrates active and inactive
cavity trees.

Dr. Jerome Jackson of Mississippi State University conducts
an annual survey of RCW colonies on Noxubee NWR. The following
techniques are used:

1. Each ocolony site is checked during the first two weeks of
May to determine if the colony is active.

2. If a colony is determined active during the first visit and
no nest is found, it is visited a second time during the last two
weeks in May. Dr. Jackson bands the young when they are 7 to 10
days old.

3. If a colony is active the previous year but inactive the next,

transects are run at 50-yard intervals on adjacent areas for 300
yards in an attempt to locate the birds.

4. During September and October, all active colonies are visited
looking for unbanded birds.

5. Dr. Jackson depends on refuge personnel to locate new colonies

during compartment inventories and other management activities.

NXNWR RED~-COCKADED WOODPECKER INVENTORY 10-10-85



INVENTORY PLAN 35

6. At 2 to 3-year intervals, Dr. Jackson flys the refuge in
an attempt to locate new colonies.

After Dr. Jackson completes field work for the season, a
report is provided the refuge.

If Dr. Jackson would cease his activities on the refuge, the
following technique is suggested:

1. A member of the refuge staff will visit each known colony
site in early May and determine whether or not the site is
active.

2, Both actiwe and inactive trees will be plotted on maps or
aerial photos.

3. The circle technique (copy attached), described in Wildlife

Society Bulletin 11(4)1983, will be utilized to determine the
" number of active colonies on the refuge.

In the refuge office, all colony sites are plotted on a
map which is updated annually.
B. Data Analysis

Location of active colonies and number of colonies {increase
or decrease) are used in planning management. activities, prescribed
burning, timber harvest, firewood permits, etc.
C. Data Filing

Data summary sheets are filed in the refuge files under

WILDLIFE - Endangered Species-Red-cockaded Woodpecker.

ITI. SPECIAL CONSIDERATIONS

IV. MANPOWER AND COST

Personnel Cost $ 100
Equipment (aircraft)
Other Supplies

TOTAL $100

NXNWR RED-COCKADED WOODPECKER INVENTORY 10-10-85
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THE RED-COCKADED WOODPECKER:

NOTES ON LIFE HISTORY AND MANAGEMENT

By

Robert G. Hooper, Andrew F. Robinson, Jr. and Jerome A. Jackson*

U.S. Department of Agricuiture, Forest Service. Southeastemn Area, State and Private Forestry. 1720 Peachtree Road. N.W.. Atlanta, Ga. 30309

INTRODUCTION

The red-cockaded woodpecker was once a com-
mon bird in the mature pine forests of the
Southeast. It lived from east Texas to Florida and
north to Missouri, Kentucky and Maryland. Today,
its range and population have been reduced through
loss of habitat. ‘

Unlike other woodpeckers, the red-cockaded
roosts in cavities in live southermn pines. It needs
older pine trees for its cavities, and extensive pine
and pine-hardwood forests to meet its foraging re-
quirements. Much of the South has been cleared for
agriculture or other incompatible uses. Much of the
remaining pine forests are not suitable for the red-
cockaded. Each year, more areas become un-
suitable. Because of the drastic loss and continued
decline of habitat, the bird is considered in danger of
extinction. '

In 1970, the red-cockaded was declared an en-
dangered species. It now has the same protection
given the better-known bald eagle and whooping
crane. But protection alone is not enough. On
Federal and State lands, forestry practices are giv-
ing the bird a better chance for survival by creating a
favorable habitat. Other landowners can take
positive steps to enhance its survival, especially if
the red-cockaded already lives on their land. This
publication describes the needs of the red-cockaded
and outlines steps to aid the bird.

DESCRIPTION

The red-cockaded is slightly larger than a
bluebird, about 7% inches (18.3 cm) long (figure 1).
The back and top of the head are black. Numerous,
small white spots arranged in horizontal rows on the
back give a ladder-back appearance. The cheek is
white. The chest is dull white with small black spots
on the side. Males and females look almost alike, ex-
cept males have a small red streak above the cheek.
The red streak is rarely seen and then only with a
powerful binocular in bright sunlight. Juvenile
males have a small red patch on the very top of the
head until fall. ‘

All other southern woodpeckers of similar size
have one or more of the following characteristics:
conspicuous red on the head, a prominent white ver-
tical streak on the back, a prominent white patch on
the wing, or brown feathers.

*See page 6

LIFE HISTORY

Social Organization. - Among woodpeckers, the
red-cockaded has an advanced social system. These
birds live in a group called a clan. The clan may
have from two to nine birds, but there is never more
than one breeding pair. Young birds frequently stay
with their parents for several months. The other
adults are usually males called helpers. Some clans
have no helpers, but others have as many as three.
The helpers are typically the sons of the breeding
male and can be from 1 to 3 years old. Young birds
hatched in the spring disappear from the clan
throughout the year, but a male sometimes remains
with the clan to become a heiper. The helpers assist
in incubating eggs, feeding young, making new
cavities, and defending the clan’s area from other
red-cockaded woodpeckers. A breeding male may
live for several years. When he dies. one of his helper
sons may inherit the status of breeding male.

The Colony. - A clan nests and roosts in a group
of cavity trees called a colony. The colony may have
one or two cavity trees to more than 12, but it isused
only by one clan (figure 2). Cavities are made in live
pines. Typically, within any colony, some cavities
are still under construction (figures 3-5), some are
finished and in use (figures 6, 7), and some have
been abandoned (figures 9-13). In most colonies, all
the cavity trees are within a circle about 1,500 feet
(457 m) wide. In some colonies, all the trees are
within 300 feet (9 m), but in others they may be %
mile (.8km) apart.




Each clan member tries to have a cavity for
roosting. Only one bird roosts in a cavity. Birds
without cavities in live trees often roost in scars on
pine trees, in crotches between limbs or in cavities in
dead trees. Red-cockadeds with cavities defend
them from other red-cockadeds and other animals.
Only the red-cockaded typically makes cavities in
live pines, but 11 other birds, 5 mammais, 2 reptiles,
and bees are known to use the cavities. Some
animals use the cavity after it is no longer suitable
for the red-cockaded. But others compete vigorously
with the red-cockaded for its cavity. Some of the
major competitors are the bluebird, red-bellied
woodpecker, red-headed woodpecker, pileated
woodpecker, and flying squirrel.

Nesting Behavior. - The red-cockaded wood-
pecker nests between late April and July. Only the
breeding male courts and mates with the female.
The female usually lays two to four eggs in the
breeding male’s roost cavity. Clan members take
turns incubating the eggs during the day, but the
breeding male stays with the eggs at night. The eggs
hatch in 10 to 12 days. Nestlings are fed by the
breeding pair and helpers. Adults bring food to the
nest from up to 700 yards (640 m) away. Young birds
leave the nest in about 26 days. Adults continue to
feed the young after they leave the nest, but less so
as summer progresses.

Feeding Behavior. - The clan spends much of its
time looking for food as it travels about its territory.
Most of the searching is concentrated on the trunks
and limbs of live pine trees. There the birds scale the
bark and dig into dead limbs for spiders, ants,
cockroaches, centipedes, and the eggs and larvae of
various insects. Repeated feeding visits are
sometimes made to lightning-struck pines that are
infested with beetles. The birds also spend time on
cypress and hardwoods. Near farmland, they will
feed on corn earworms. On occasion, they will eat
fruits such as blueberry, sweetbay magnolia, wild
cherry, poison ivy, and wax myrtle. They drink
water from flooded holes in trees and from the
ground.

The Territory. - The clan defends year round a
territory surrounding the colony. Territories range
from less than 100 acres (40.5 ha) to more than 250
acres (101 ha). The total area used by a clan can be
as large as 1,000 acres (404.7 ha). A clan tries to keep
other red-cockaded woodpeckers out of its territory,
but will frequently trespass on its neighbors’
territories. Defense can be mild encounters between
clans, but at times fighting erupts with two opposing
birds grasping each other’s beak and falling to the
ground.

Cavity Construction. - The red-cockaded wood-
pecker is the only bird that makes nesting and
roosting cavities in live southern pines. Most other
woodpeckers select dead trees or dead parts of live
trees.to make their cavities. These other birds

generally make new cavities each year and many do
so in less than 2 weeks. The red-cockaded takes
months and even years to excavate a cavity. Com-
pared to dead wood, the sapwood and heartwood of
the living pine is indeed tough. The abundant resin
or pitch flow that occurs once the sapwood is
penetrated creates another barrier. Seldom is a
cavity completed in 1 year and most take several
years of work. Generally, clans have several cavities
under construction at the same time with some
closer to completion than others. Many cavities that
are started are never completed. Once completed, a
cavity is used for several years.

The most intensive work on cavities occurs in
summer after the young leave the nest. A bird may
spend an hour or more excavating. Although work
occurs any time during the day, most is in the mom-
ing. As fall progresses the birds spend less time
working on cavities, and work essentially stops in
winter. Spring sees a renewed interest in cavity con-
struction. At this time, some clans show more in-
terest than others and some defer cavity work
altogether until the young leave the nest. Most
cavities are between 20 and 50 feet (6.1 and 15.2 m)
above ground. A few have been found over 60 feet (18
m) and some as low as 4 feet (1.2 m). Generally, the
cavity is below any live limbs. It is common to find a
tree with several cavities, but the birds may not use
all the cavities at a given time.

Before a cavity is completed it is called a start hole
(figures 3-5). A start hole progresses from a
thumbnail size area where the bark has been
removed, to a tunnel 6 inches (15.2 cm) or more into
the tree. The tunnel is excavated at an upward slope
so the resin or pitch will drain from the hole. The
heartwood doesn’t have flowing resin. Once the
birds have tunneled through the sapwood and into
the heartwood a sufficient distance, they excavate
downward forming a gourd-shaped chamber about 6
to 10 inches (15.2 to 25.4 cm) deep and 3 to 5 inches
(7.6 to 12.7 cm) wide. A bird sometimes roosts in a
start hole before the chamber is fully developed.

Cavity Maintenance. - Before the cavity is com-
pleted, the birds flake away the bark several feet
above and below the cavity entrance. The smoother
surface possibly makes it harder for snakes to reach
the cavity. Scattered about the trunk near the
cavity entrance, numerous small holes called resin
wells are chipped through the bark (figures 5-8).
Resin flow from these holes eventually coats the
trunk with pitch. Birds regularly peck at resin wells
tostimulate resin flow.

The cavity entrance would grow shut if the birds
did not remove the growing tissue from around the
hole. In time, the birds expose the sapwood for
several inches around the entrance. This exposed
area is called the plate (figure 7). Pitch from the
plate and resin wells thoroughly coats the trunk.
From a distance, the cavity tree looks like a candle



(figure 2). Some observers think these so-called can-
dles help the woodpeckers find their cavities. Others
think the conspicuous trees serve as a territorial
warning to alien red-cockadeds. Another theory is
that the resin deters predators - especially rat
snakes. In one study, captive snakes actively avoid-
ed fresh resin and it appeared to be poisonous to
them.

As long as a clan uses a cavity tree, the birds con-
tinue to scale the bark, chip the bark at the edge of
the resin wells and plate, and enlarge the plate. On
trees actively used for roosting and nesting, the pitch
is clear and sticky, the freshly chipped bark around
the resin wells and plate is reddish and the plate is
light-colored. Once the birds stop using the cavity
tree, the resin dries to a gray color, the plate becomes
dull and weathered, and the bark at the edge of the
resin wells and plate appears the same brownish
color as the rest of the trunk (figures 9-13).

HABITAT REQUIREMENTS

Cavity Tree. - Red-cockaded woodpecker
cavities have been found in longleaf, loblolly, short-
leaf, pond, slash, pitch, and Virginia pines. Two
cavities have been reported in cypress. Cavities are
rarely found in trees as young as 30 to 40 years old
and most cavity trees are twice that old. Studies
from different parts of the South found the average
cavity tree age ranged from 63 to 126 years for
longleaf, 70 to 90 years for loblolly, 75 to 149 years for
shortleaf, 62 to 130 years for pond and 70 years for
slash pine.

The tree must have enough heartwood to contain
the roosting chamber. A chamber in sapwood would
fill with resin. Heartwood is quite hard, but a high
percentage of cavities is found in pines infected with
a heart rot fungus called red heart. This fungus
weakens the heartwood and makes cavity excava-
tion easier. Some cavity trees apparently do not
have red heart, but these trees may have softer than

i, : '%“l;‘ ‘
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Acuveetwty with plate and resin wells.

average heartwood. It is not certain if the red-
cockaded needs red heart in order to make a cavity
in the average pine.

Colony Site. - The colony site is the stand of trees
containing and surrounding the cavity trees. A good
colony site is a mature, park-like, pine stand with 50
to 80 square feet (4.6 to 7.4 m?) of basal area per acre
(figure 2). Few or no hardwood trees should be above
15 feet (4.57m) high. When the hardwood mid-story
grows to the level of the cavities a high rate of cavity
abandonment occurs, leading eventually to loss of
the colony. Likewise sapling pines growing near the
cavity trees can also cause abandonment. A few
widely scattered hardwood trees, and shrubs below
15 feet (4.6 m) do not harm the red-cockaded and are
beneficial to other wildlife. However, hardwood un-
derstories rapidly grow into hardwood mxd—stona
unless control measures are taken.

An important function of the colony site is to
provide a source of new cavity trees. Cavity trees are
generally used for several years, but on the average,
from 4 to 9 percent die each year. In addition, other
cavities become unusable by the red-cockaded. The
coloriy site should be at least 5 to 10 acres (2to4ha)
to ensure cavity trees for the future.

The red-cockaded does not always have the
chance to select good colony sites. Some sites that
appear normal to the inexperienced eye are actually
close to being abandoned. In seeking trees suitable
for excavation, the bird often uses relict trees that
were left as seed trees, or as culls, or to mark
property boundries. Often, such sites lack a supply
of future cavity trees. At other sites, the uncon-
trolled hardwoods rapidly crowd out the birds.

Foraging Habitat. - The best colony site is no
good if an adequate foraging habitat is unavailable.
Good foraging habitat consists of pine stands with
trees 9 inches (22.9 cm) and larger in diameter at
breast height (d.b.h.). The red-cockaded also
forages in pole stands (4 to 9inches d.b.h.), but little
use is made of sapling stands (less than 4 inches
d.b.h.). Clans regularly forage on pines scattered
through hardwood stands, but pure hardwood
stands are of little value to the woodpecker. The
acreage of foraging habitat needed by a clan varies
with the quality of the habitat. While 100 acres (40.5
ha) of mature pine is sufficient for some clans, where
habitat conditions are not ideal, clans commonly
forage over several hundred acres.

Clans sometimes continue to use a colony site
when their territory has less than 100 acres (40.5 ha)
of suitable foraging area. But, study suggests these
clans have considerable difficulty raising young. It is
not uncommon to find abandoned colonies surroun-
ded by a lack of adequate foraging habitat. Control
of mid-story hardwoods is essential in colony sites,
but the red-cockaded commonly forages in pine
stands with a well-developed hardwood mid-story.




Figure 1.-Red cockaded

Note l-inch wide round hole

and scaling.

A GUIDE 1O RED-(

RED-COCKADED HABITAT

Red-cockaded cavities are made in live pines.
Figures 1-17 show live pines. Cavity trees in open,
mature pine stands are preferred (figure 2), but pine
seed trees and relict pines in young stands are com-
monly used. In pine stands with hardwood midstories,
active cavities tend to occur above the hardwood
crowns and where hardwoods are sparsest. Hardwoods
near the cavity typically lead to abandonment.

Figure 4.-Advanced start
hole, 2 inches wide. Note
round hole, symmetrical ex-
cavation into sapwood and
resin icicle.

Figure 2.-Colony site. Note
other cavity in center back-
ground.

Figure 5.-Cavity nearly com-
pleted. Note resin wells and
icicle.

Figure 6.-Cavity 2 inches
wide with numerous resin
wells.
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Figure 7.-Cavity 2 inches
wide with plate and resin
wells.

, ‘L)
Figure 8.-Close-up of resin
well, l-inch wide. Note red
bark of active resin well.

Red bark on the edge of re-
cently chipped resin wells and
plate is a reliable sign a cavity is
active (figures 5-8). A binocular
is helpful. Caution: Look at the
bark and not the resin - old resin
sometimes looks red (figures 9,
10).
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ABANDONED TREES

Abandoned cavity trees are
clues active trees might be
nearby. Resin dries and grays on
abandoned trees. Bark at the
edge of resin wells and plate
turns brown or is hidden by dry
resin. Red-cockaded wood-
peckers rarely roost in aban-
doned cavities. Active and
abandoned holes can occur on
thesame tree.

Figure 10.-Abandoned cavity.

Note dull sapwood and sym- White resin covers resin wells
metrical hole. Red color is and plate.
dried resin.

Figure 11.-Abandoned cavity. Figure 12.-Enlarged cavity 5 Figure 13.-Enlarged cavity
Note dull bark on resin wells inches wide. Note extensive 5x8 inches. Note old plate and
and edge of plate. Reddish coverage of old resin. resin wells.

color on plate is dried resin.

h

MISTAKEN FOR RED-COCKADED

If a hole does not have one or more of the
following it is likely not to have been made by a
red-cockaded: symmetrical hole, scaling, ici-
cle, resin wells, or plate. Look for positive signs

"'?a.vf.tﬁ {

: p ; R of red-cockaded activity. Binoculars are often

by T2 - ot b needed. Sapsucker holes are smaller and more

. . _ . . _ . N regularly spaced than resin wells (figure 14).
2&:&:“:;&3:'2?&:@?3:52‘ ii;:gm}:)lzs. mg;‘c‘::::_ Pileated woodpecker feeding holes are

pecker. generally asymmetric (figure 15) and, if they

penetrate sapwood, are tapered and ragged.

Resin flow is light and scattered compared to

distinct icicle of start holes (figures 3-5). R
Pileated work is common in pine stands with

dense hardwood cover. Branch holes lack an

icicle (figure 16). Tree wounds are asymmetric

(figure 17). Caution: Sapsucker holes ‘
sometimes occur on red-cockaded trees and
red-cockadeds can excavate cavities through

branch holes. In both cases, positive sign of
red-cockadeds is present.

Figure 16.-Branch hole. Note Figure 17.-Asymmetric tree
lack of icicle. wound with sparse resin flow.




Nontheless, the highest populations of the bird are
on areas with active, prescribed burning programs
for the control of hardwoods in pine stands. Also,
territories tend to be smaller in areas with hardwood
control.

MANAGEMENT SUGGESTIONS!

Governing Factors. - The potential for manag-
ing privately-owned forests to provide a favorable
habitat for the red-cockaded woodpecker depends
on (1) goals of the owner (2) current condition and
natural capabilities of the land (3) size of the forest
(4) forest conditions on adjacent land (5) occurrence
of the red-cockaded on the owner’s land and adja-
cent lands.

Landowners who have a red-cockaded colony can
do much to enhance its survival regardless of the size
of their property. But, because the birds forage over
large areas, forest conditions on adjacent land may
ultimately determine the fate of a colony. On larger
forests, particularly those 200 acres (80.9 ha) or
bigger, the bird can be maintained with greater
assurance. Each individual colony is important to
the survival of the species, but large ownerships of
several hundred or thousand acres have the poten-
tial of sustaining significant populations of this en-
dangered species. Land that has little or no pine
forests has little potential as a red-cockaded wood-
pecker habitat. On.areas without red-cockaded
woodpeckers, but with pine forests, improvement of
the habitat may encourage the red-cockaded to
move into the area.

Objectives. - A successful management plan for
the red-cockaded woodpecker must do five things:
(1) retain existing cavity trees (2) provide trees for
new cavities (3) provide adequate foraging habitat
(4) control hardwoods in the colony site (5) provide
future colony sites.

Colony Site. - Defer harvesting of existing colony
sites. If the colony is in a larger stand that will be
harvested, designate an uncut 200-foot (61 m) buffer
zone around each cavity tree. Leaving only the
cavity trees is not adequate, as the buffer is needed
to provide replacement cavity trees. Do not isolate
colony sites from foraging stands of pole size and
larger pines. The colony site should be surrounded
by or directly adjacent to foraging stands.

Control of hardwoods in the colony site is vital. Do
not allow hardwoods to exceed 15 feet (4.6 m) orsoin
height, especially within 50 feet (15.2 m) of cavity
trees. In colony sites lacking past hardwood control,
it may be necessary to remove hardwoods by
cutting. Prescribe burning, when properly applied,
is an effective means of controlling small
hardwoods. When using fire, rake around the base of
the cavity trees to remove litter and resin, otherwise
the tree may catch fire and destroy the cavity.

"The suggestions are based upon those recommended by
the ilational Recovery Team for the Red-cockaded Wood-
pecker.

Thin stands containing colony sites back to 50 to
80 square feet (4.6 to 7.4 m?) of basal area per acre.
Leave the older trees for future cavity trees. Unless a
safety hazard, do not remove dead or abandoned
cavity trees as other animals may use them instead
of the good cavity trees.

In colony sites infested with southern pine beetles,
the infested trees, except cavity trees, may be cut
and removed, burned or sprayed with an approved
pesticide. Do not use pesticides (such as organo-
phosphates) toxic to vertebrates.

Foraging Areas. - Manage the available acreage
as a foraging habitat. Favor pine stands on suitable
sites. Plant pines at a 10x10 foot or 12x12 foot (3x3 m
or 3.7x3.7 m) spacing to aid rapid stand develop-
ment. Birds continue to use seed tree areas for forag-
ing until seed tree removal. Regeneration areas of 10
to 30 acres (4 to 12 ha) have less impact on the bird
than larger ones. Avoid isolating colony sites from
foraging areas when regenerating stands. Thinning
of sapling and pole stands improves diameter
growth and opens up stands to a condition more
suitable to the woodpecker. Control hardwoods by
prescribed burning. '

Rotation Age. - In general, the longer the rota-
tion age, the greater the opportunity the red-
cockaded has to maintain existing colonies and to
create new ones. The minimum rotation age
necessary to provide an adequate number of cavity
trees to sustain a viable population of Red-
cockadeds is not known. As a safe minimum, the
National Recovery Team recommends 100-year ro-
tations for longleaf and 80-year rotations for other
pines. Some opportunity for cavity replacement is
provided by shorter rotations of 80 years for longleaf
and 70 years for other pines, but it is not certain if
these rotations can supply an adequate number of
cavity trees. When it is not feasible to have long rota-
tions over the entire ownership, leaving small, scat-
tered stands of older pines will benefit the bird.

THE AUTHORS

Robert G. Hooper is a wildlife biologist, South-
eastern Forest Experiment Station, USDA Forest
Service, 2730 Savannah Highway, Charleston, S.C.
29704. Andrew F. Robinson, Jr., was an endan-
gered species specialist, Southeastern Area, State
and Private Forestry, USDA Forest Service, when
this report was first published; he is now with the
U.S. Fish and Wildlife Service, 75 Spring St.,
Atlanta, Ga. 30303. Jerome A. Jackson is profes-
sor of biological sciences, Mississippi State Univer-
sity, Mississippi State, Miss. 39762.



SELECTED READING

Carter, J.H.

1974. Habitat utilization and population status of
the red-cockaded woodpecker in south-central
North Carolina. M.S. Thesis. N.C. State
Univ. 31p.

Jacksond. A.

1977. Determination of the status of red-cockaded
woodpecker colonies. J. Wildl. Manage.
41:448-452.

Jackson, J. A.

1977. Red-cockaded woodpeckers and pine red

heart disease. Auk 94:160-163.
Jackson, J. A.

1978. An analysis of the distribution and popula-
tion status of the red-cockaded woodpecker. In
Proceedings of the rare and endangered wild-
life symposium. Tech. Bull. no. WL 4. p. 101-
111. Ga. Dep. Nat. Resources, Game and Fish
Div., Atlanta, Ga.

Jackson, J. A., M. R. Lennartz and R. G. Hooper.

1979. Tree age and cavity initiation by red-
cockaded woodpeckers. J. For. 77:102-103.

Jones, H.K.and F. T. Ott.
1973. Some characteristics of red-cockaded wood-
pecker cavity trees in Georgia. Oriole 38:33-39.
Lay, D. W.and D. N. Russell.
1970. Notes on the red-cockaded woodpecker in
Texas. Auk 87:781-786.
Lennartz, M. R. and R. F. Harlow.
1979. The role of parent and helper red-cockaded
woodpeckers at the nest. Wilson bull.
91(2):331-335. '

Ligon,J.D.
1970. Behavior and breeding biology of the red-
cockaded woodpecker. Auk 87:255-278.

Nesbitt, S. A., D. T. Gilbert and D. B. Barbour.
1978. Red-cockaded woodpecker fall movements
in a Florida flatwoods community. Auk
95:145-151.

Nicholson, C. P.
1977. The red-cockaded woodpecker in Ten-
nessee. Migrant 48:54-62.

Skorupa, J. P. and R. W. McFarlane.
1976. Seasonal variation in foraging territory of
red-cockaded woodpeckers. Wilson Bull.
88:662-665.

Steirly, C. C.
1957. Nesting ecology of the red-cockaded wood-
pecker in Virginia. Atlantic Naturalist 12:280-
292.

Thompson, R. L. (Ed.)

1971: The ecology and management of the red-
cockaded woodpecker. U.S. Dep. Interior,
Bureau of Sport Fisheries and Wildlife, and
Tall Timbers Research-Station. 188 p.

Wood, A.D.

1977. Status, habitat, home range, and notes on
the behavior of the red-cockaded woodpecker
in Oklahoma. M.S. Thesis. Oklahoma State
Univ. 60 p.

1 O




/
| == S —
SINNW 002 00} 4] [o[s]}
®
°
°
@
b A
)
. -
{ ..... '
2N LIS Pr A . °
sl @ o o °\ 3
ole oo ooooﬂ CLRIAFTNYS
ol o @) 099 Y
e o\ oos loy | Lol O N
Qat) e (B e 8/ 09% e {4\0)g
O C ) A e ol 0. (g.®
¥ °.® e o\ %Y D °
2 o o/ e |92 o Tel}| L
° [ .. ol® [ [ ] oo
o[® o e /0X ® o[ T0¢ LODER
) ® & o iy 0
° ® v & ole. | ®
Q% O N o/ o ol — ®
AP o ol le o o %0 00
.
()8 o0
() ° ®
o e . 1
o\@® ooo PY
®
oo i al
] - | —
IJUL |
\ ——7
I T T T T T Ty

'04D}8 pUD Km0 £q 424000 PoOM POPIY0-Pa Jo UOHNLYSIP IDILIOISIE



caochmarnt 2

ESTIMATING NUMBERS OF RED-COCKADED
WOODPECKER COLONIES

RICHARD F. HARLOW, USDA Forest Service, Southeastern Forest Experiment Station, Depart-
ment of Forestry, Clemson University, Clemson, 5C 29631

ROBERT G. HOOPER, USDA Forest Service, Southeastern Forest Experiment Station, Depart-
ment of Forestry, Clemson University, Clemson, SC 29631

MICHAEL R. LENNARTZ, USDA Forest Service, Southeastern Forest Experiment Station, De-
partment of Forestry, Clemson University, Clemson, SC 29631

A long-term decline in red-cockaded wood-
pecker (Picoides borealis) populations has been
attributed to loss of southern pine nesting hab-
itat (Jackson 1971, U.S. Dep. Interior 1973,
Lennartz and McClure 1979). Although the
bird has been on the federal list of endangered
species since 1970 (Federal Register, 13 Oct.
1970, Vol. 35 [199:16047]), a quantitative as-
sessment of its range-wide population trends
is unavailable. Local surveys (cf., Wood 1977,
Baker et al. 1980) have employed methodol-
ogies which do not allow for objectively and
quantitatively tracking population trends.
Surveys reported to date (Wood 1977, Jackson
1978, Baker et al. 1980) have involved return-
ing to historic sites of red-cockaded colonies
to document the number of colonies. This ap-
proach is biased in that it allows for docu-
menting colony losses but cannot identify col-
onies being established at new sites.

We have developed a simple and efficient
technique for estimating breeding populations
of red-cockaded woodpeckers. Use of the
technique provides accurate estimates of pop-
ulations on any forest property at much lower
costs than alternate methods such as locating
nests or counting birds. Acceptance of this
technique as a standard procedure would al-
low summing of individual estimates into
range-wide estimates from which population
trends could eventually be derived.

BACKGROUND

Cavity trees of the red-cockaded  wood-
pecker are relatively easy to find and catego-
360

rize as active or inactive, and the same trees
are used by the birds for many years. To varv-
ing degrees, cavity trees occur in aggregations
called colonies. A colonv is merely_the group
of cavity trees used by a clan or a family of
woodpeckers (Jackson and Thompson 1971
As each clan_contains onlv 1 breeding pair.
the number of active colonies represents the
number_of_breeding pairs on_an _arca. Al-

though cavity trees are clumped into colony
sites based on family relationships, variation

in the number and dispersion of cavity trees
within a colony makes it difficalt to distin-
guish accurately between adjacent colonies.
Colonies vary from 1 to 30 cavity trees (Juck-
son 1977), including trees with cavities being
excavated, trees with completed active cavi-
ties, and trees with cavities that have been
enlarged by other species and abandoned by
red-cockaded woodpeckers. Cavity trees may
range from 9 to 800 m apart (Hooper ¢l al.
1980) within a colony. At the same time, the
cavity trees of adjacent colonies may be only
200 m apart. Thus,_the difficulty in_delineat-
ing individual colonies is apparent. Ap_alter-
native is to locate nests as there is only_1 nest

C_(@‘v. Nest surveys, however, require biolo-
gists to climb all cavity trees that show red-
cockaded woodpecker activity. This approach
is time consuming and costly. The nesting sea-
son lasts little more than a month, and most

colonies will have to be visited a number ol
times to assure finding nests. The manager un-
der such a time constraint can only check on
a relatively small proportion of the population
each year.
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Tuble 1.
cockaded woodpecker colonies.

A comparison among evaluators using the circle technique to estimate the number of active red-

Na. colomes

Extimates

Size Fraluators Known Coetlicient Accuracy

Area tha} (n) (N} i Range of variation (%)

Hobcaw Barony 3,016 17 29 31.0 29-33 3.5 94
Francis Marion National

Forest Compartment

1 754 18 5 1.0 —_ 0 S0

2 894 I8 2 1.0 — 0 50

3 541 18 2 2.0 — 0 100

4 835 18 4 4.0 —_ 0 100

3 619 18 4 3.0 — 0 75

6 1,015 18 2 2.0 — 0 100

0 451 18 9 7.7 7-10 9.0 85

b 675 18 6 77 7-8 1.0 88

9 722 18 6 6.6 6-7 6.4 93

10 719 18 1 1.1 1-2 6.6 98

I-10 7,225 18 41 39.1 37-43 3.5 95

Perhaps the major problem with nest sur-
vevs is that they confound population  esti-
mates and reproductive success. All wood-

. - T —
pecker clans with a mated pair do not nest
every vear, ang failure to find a nest could be
AAERENAY
imerpreted _as absence of a clan. Also, there
can be nest failures resulting in the loss of
entire clutches or broods, and unless colonies
are visited and trees climbed on a regular and

trequent basis, nests that fail may not be de-
tected. In our study area, we monitored nest-
ing success intensively for 3 years. In any giv-
en vear, the number of clans with adult birds
that_altempted to nest ranged from 78 to 94%,
and of those clans that nested, 65 to 95%
fledged young. Consequently, unless nest sur-
vevs are coupled with monitoring to establish
whether a colony site has a resident pair of
adult birds, the failure to find nests could lead
to gross underestimates in the number of
breeding units.

DEVELOPMENT OF THE METHOD

We obtained information on the dispersion of cavity
trees between and within 30 colonies on the Francis
Marion National Forest (FMNF), South Carolina, by
meusuring the minimum, maximum, and mean dis-

tances between trees. This information, plus data col-
lected 1976-1981, provided us with specific knowl-
edge of 44 colony boundaries, the presence of breeding
adults, and the location of nests. We selected test cir-
cles of 3 diameters: 282 m, 460 m, and 760 m. The
760 m diameter represented the extreme distance be-
tween 2 cavity trees measured in 30 colonies, 460 m
represented the extreme distance between 2 cavity trees
in 90% of these colonies, and 282 m represented the
average of the longest distances between 2 cavity trees
in all colonies. We used these circles to aggregate in-
dividual cavity trees which had already been plotted
on a map of a 2,000-ha area on the FMNF. The rules
for aggregating trees into colonies were that (1) each
circle should encompass as many trees as possible, (2)
circles should not overlap, and (3) a circle must contain
at least 2 cavity trees with 1 being active. During the
course of our investigations, we noted rare instances
of a pair of woodpeckers using only a single, isolated
cavity tree. However, the vast majority of the clans
studied had more than 1 tree, so we excluded single
trees.

The circle with the diameter equal to the average
of the extreme distances between trees (282 m) in the
30 colonies on the FMNF grossly overestimated the
number of colonies (63 estimated vs. 44 actual) on the
test data set. When the longest distance found between
2 cavity trees (760 m) was used as the circle diameter,
it greatly underestimated the number of colonies (30
estimated). The 460-m_diameter circle, w
sented the extreme distance between any 2 cavily trees
in 90% of the colonies, resulted in an estimate of 43
colonies compared to the 44 actual number of colonies.

These results were encouraging and indicated high
potential accuracy for estimating the number of red-

e,
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cockaded woodpecker colonies from correctly plotted
tree survey data. However, 2 potential biases existed
in these trials. First, we had detailed knowledge of the
2,000-ha area, which could have influenced the results;
and second, 15 of the 30 colonies used to derive the
circular scale were included in the 44 colonies used in
the initial test. Therefore, to test the method, we ob-

tained data from new areas and had the method ap-
plied by people unfamiliar with its development.

EVALUATION OF THE METHOD

Data were obtained from 2 sources. Locations of
cavity trees and nests in 10 randomly selected com-
partments (administrative units) of the FMNF were
provided by national forest wildlife technicians (Table
1). The data had been gathered to monitor the trend
in the red-cockaded woodpecker population on the
FMNF. The second data set was provided by Gene
W. Wood of the Belle W. Baruch Forest Science In-
stitute of Clemson University from Hobeaw Barony, 3
km east of Georgetown, South Carolina. These data
were collected during several years of intensive study
of that population.

Evaluators (of which 25 of the 35 were students of
forestry und wildlife and completely unfamiliar with
red-cockaded woodpeckers) were_provided maps of
the areas showing the location of active and inactive
cavity trees, a template with a correctly arcle
of m diameter, an ollowing rules:

1. Only groups =2 trees, one of which was active,
were to be circled.

2. The circle was to encompass or touch the maximum
number of trees possible.

3. Single, isolated trees were to be ignored even though
they were marked as active cavity trees.

4. Circles could touch but not overlap.

Circles were then counted, and the total was com-
pared against the known population density derived
from nest counts or the knowledge of the presence of
a mated pair of marked birds. The estimates of the
numbers of colonies on Hobcaw (3,016 ha) and on the
10 randomly selected compartments on FMNF (7,225
ha) were slightly less accurate than for our initial test
of the method (94-95% vs. 98%). Accuracy for indi-
vidual compartments ranged from a low of 50% to a
high of 100%. Eight of the 10 compartments, however,
had 80% or higher accuracy, and 50% of the com-
partments had 90% or better accuracy (Table 1). These
results indicate that although A few compartiments can
present problems for all observers, over a range of
compartment conditions, any evaluator can be ex-
pected to achieve 94-95% accuracy.

The problems encountered in the 2 compartments
with low accuracy (50 and 75%) would have a negli-
gible effect on population estimates of any sizeable
area and can be corrected easily. Numbers of colonies
in the compartments were low (2-4), and 1 colony
straddled compartment boundaries. In both cases. the

active nest tree was the only tree within the compart-
ment being evaluated. With such a low number of
colonies in both compartments, missing a single col-
produced apparently low accuracy. An actual survey.
however, would geuerally involve larger areas and
missing 1-2 colonies would have a minor effect on the
total population estimate. Even this minor error. how -
ever, can be corrected. First, the survevor could check
to determine if the adjacent compartment has been
surveyed. If so, then the adjacent compartment map
should be examined for the presence of other cavits
trees associated with the active tree located on the
boundary. If other cavity trees are found. then the
group should be counted as a colony. If the adjacent
compartment had not been surveved. then the surves-
or could go to the field and survey a 460-m radins
about the single tree. If other cavity trees are found
nearby. then the group chouid be connted as a colony
By using either of these check procedures, acenracy
in all compartments surveved would be expected to
exeeed S0% and generally average 90° ot higher

MANAGEMENT IMPLICATIONS

The circular scale technique provides an ac
curate estimate of red-cockaded woodpecker
colonies. The technique is simple. given tha
all cavity trees on the area are mapped acen
rately_and_categorized as active or inactive

This information is generally collected in
management programs for this species.

The circular scale technigue is also cost of-
fective. It allows the manager to expand the
utility of information he is already collecting
and is less expensive than alternative census
procedures. Attempting to find nests or connt
birds involves repeated visits to colony sites
whercas the application of our technigue in-
volves a single visit to each site. Once at
colony site, forestry and biological technicians
can quickly categorize the trees as active or
inactive (¢f., Hooper et al. 1980) and plot them
on maps or aerial photos. The circling of plot-
ted trees into colony aggregations. takes only
minutes.

Should one not desire or be unable to afford
counting  red-cockaded woodpecker colonies
on a property, an estimate of number of col-
onies can be derived by sampling plots. com-
partments, or other administrative units. Be
cause our method was developed and tested




ESTIMATING NUMBERS OF WOODPECKER COLONIES » Harlow et al.

363

on compartments or “plots” 430 ha and larger,
we would not recommend smaller plots with-
out additional field testing. It is imperative, of
course, that sampling efforts employ appro-
priate statistical designs.

SUMMARY

An elficient and accurate technique for es-
timating the number of red-cockaded wood-
pecker colonies was developed on 3 areas of
coastal South Carolina. The technique  in-
volves using a 460-m diameter circle to ag-
gregate individual cavity trees which have
been plotted on maps into colony groups. The
method  was tested  against known  colony
numbers on 3 test areas, and accuracy of es-
timates ranged from 94 to 98%. Rules govern-

ing the use of the circle method include: (1) .

only groups of =2 trees, one of which is ac-
tive. are to be circled, (2) the circle should
encompass or touch the maximum number of
trees possible, (3) single, isolated trees are to
he ignored even though they are marked as
active cavity trees, and (4) circles can touch
but not overlap.

Acknowledgments.—We are grateful to D.
I. Carson. W. R Tyler. and G. W. Wood
for supplying data to test the method and to
Arthur Shearin and David Van Lear for the
use of their forestry students in testing the
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INVENTORY PLAN

Refuge: Noxubee National Wildlife Refuge

Procedure: Number 8

Species: American Alligator (Alligator mississippiensis)

Title: Alligator Night Counts

I. PURPOSE

The American alligator is an endangered species in Mississippi.
As such, the species is given the refuge's full protection. Numbers
and general location of alligator populations are needed by enforcement
personnel. Also the gator is a very efficient predator and trend
information (increasing or decreasing populations) could be of value in
re fuge management efforts.

II. PROCEDURE AND DATA ANALYSIS

A, Procedure

An inventory of the American alligator on Noxubee NWR shall
be accomplished primarily through night counts, which do not give a
true population estimate, but it does offer the best alternative.
Night counts can be expanded to give refuge population estimates, but
realistically, their only significant value lies in their worth as
a trend indicator.

Night counts of alligators onh Noxubee shall be conducted on
predetermined routes on Bluff Lake and Loakfoma Lake (see attached map).
These routes will be identified on a map and described so that repetition
is possible. Routes will be run by outboard during the dark phase of
the moon. Search lights should be a Q-beam powered by a 12-volt
battery. Minimum candle power should be 100,000 watts. Search crews
should consist of two men, one who operates the boat and the other who
operates the light.

Alligators observed will be placed in three categories; young
of the previous year (one foot or less), less than five feet and five
feet or over. Any alligator not readily ascertainable as to its length
will be placed in an unknown category (see attached reporting sheet).
Lengths can be determined if a close enough approach to the gator can
be achieved to observe the length in inches between the nostrils and
the eyes. Inches from eye to nostril can then be converted to feet
which will give the total length of the specimum observed.

Routes should be run from May-September, but the best time is
mid-May until early July. The approximate time should be used every
year, and the same observers are ideal, if possible. Calm, dark nights
are ideal for observation. Observation attempts should commence

NXNWR ALLIGATOR NIGHT COUNTS 10~-10-85
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immediately after it becomes dark.

Due to the extreme variability in observation from night to
night, it is suggested that the same routes should be run twice each
year with the higher estimate being sent to Dr. Robert Chabreck,
Professor of Wildlife Management at Louisiana State University. The
following information should be obtained: length of animals observed,
number observed, temperature, time, wind, cloud cover, miles of route,
location and observers (see data reporting sheet).

B. Data Analysis

Night count data should be provided to the Southeastern
Alligator Survey coordinated by Dr. Robert Chabreck, Professor of
Wildlife Management at Louisiana State University.
C. Data Filing

Data reporting sheets and summaries are to be filed in
refuge files under WILDLIFE - Endangered Species-American Alligator.

III. SPECIAL CONSIDERATIONS

Route establishment should consider all types of lake habitat.

IV. MANPOWER AND COST

Personnel Costs $400

Equipment (aircraft)

Other Supplies 100
TOTAL $500
Prepared By: L m) Date: /0111/35
. , 16/¢5735~
Tt Ny
Reviewed By: Date:
Refuge Approval: Date:
Regional Approval: Date:
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Refuge: Noxubee National Wildlife Refuge
Procedure: Number 9
Species: Colonial Wading Bird Rookery Survey

Title: Rookery Survey

I. PURPOSE

Colonial birds are of high local significance. Rookeries are
protected; therefore location of rookeries and amount and extent of
nesting have definite management implications.

II. PROCEDURE AND DATA ANALYSIS
A. Procedure

An inventory or survey of all wading bird rookeries for
Noxubee National Wildlife Refuge will be accomplished in two phases.
The first phase will be the rookery location phase, and the second
phase will consist of an actual survey of the total number of birds
(breeding pairs) present in the rookery.

Location of rookeries will be accomplished by assembling
all known records of rookeries and their location on Noxubee. 1In
addition, a list of suspect areas will also be drawn up. From this
point an actual location will be determined from ground and aerial
surveys. BAerial surveys should begin in late March and can be
concluded in June. These flights (2 or 3) should be over likely
looking rookeryhabitat which is almost always associated with some
type of wetland or habitual nesting locations. These flights may
be in combination with other purposes such as aerial surveillance
for southern pine beetle infestations. Once a rookery is located,
then the approximate number of white and dark breeding pairs should
be estimated.

All rookeries will be visited (visits should be limited and
non-obtrusive) on the ground or water by observers to determine nesting
progress. Once a peak of nesting activity is achieved, then a ground
estimate of both species composition and number of breeding pairs
present by species will be calculated. This estimate will be further
checked aerially if the rookery is of significant size (several
hundred pair of breeders). If the rookery consists of less than 150
breeding pairs, then all the calculations can be derived from the
ground. Care should be taken to minimize disturbance to the site,
especially when young birds are present in the nest. Visits should be
early in the morning (before 9 a.m.) and late in the afternoon (after
5 p.m.) to preclude disturbance during the main stress periods of the
day if the young are exposed to heat.

NXNWR ROOKERY SURVEY 10-10-85
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Ground checks should record date, observer, location, latitude,
longitude, species and total populations. The specific form to be
used (attached) is the one used in the 1983 joint U.S. Fish and Wildlife
Colonial Bird Register. Surveys will be conducted on an annual basis.
Information should be forwarded to the Colonial Bird Register on a
yearly basis.

Personnel participating in this survey should consist of
individuals of competent ornithological knowledge. They may or may not
be Service employees.

Aerial surveillance should be initiated in late March and
flown again in late April or early May. A slow flying aircraft with
good visability is ideal. All flights should be made on clear days
with minimal wind disturbance. A total of 2-3 flights should provide
all of the needed aerial information.

Ground surveillance can be accomplished by walking or wading
into the immediate vicinity of the rookery. The observer should remain
quiet and hidden for a period of 30 minutes to aid in identifying
species present and the number of breeding pairs or active nests. By
observing a small segment of the visable nests over a period of time
until fledging, production can be estimated. Good binoculars or a
spotting scope is a viable aid in obtaining accurate information. Active
nests can usually be determined by bird activity and/or presence of
excretement on the nest or tree,.

B. Data Analysis

Data will be forwarded to the Colonial Bird Register and
used for output reporting. Location of rookeries should not be
public knowledge as unwarranted disturbance can be detrimental.

C. Data Filing

Survey information is to be filed in refuge files under
WILDLIFE - Birds-Colonial Bird Register.

III. SPECIAL CONSIDERATIONS

Care should be taken to minimize nestling disturbance by
eliminating noisy approaches by boat or ATV. 1If possible, the same
observers should be used every year to preserve continuity. The described
technique should identify all colonial species found on the refuge, such
as great blue herons, little blue herons, cattle egrets, common egrets,
snowy egrets, and to a lesser extent, green herons which are more solitary
nesters.

NXNWR ROOKERY SURVEY 10-10-85
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IVv. MANPOWER AND COST

Personnel Costs $ 400

Equipment (aircraft) 700

Other supplies 100

TOTAL $1,200

. . g " _
Prepared By: Q,vm /ﬂ—ba—-ch/Qb Date: lo /ll /Sy

7 I 1]
Cﬁ%«m\b oo e rofr1s7Es”

Reviewed By: Date:
Re fuge Approval: Date:
Regional Approval: - Date:

NXNWR ROOKERY SURVEY' 10-10-85
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Refuge: Noxubee National Wildlife Refuge
Procedure: Number 10
Species: Shorebirds, Marsh Birds, Wading Birds

Title: Shorebird, Marsh and Wading Bird Indices

I. PURPOSE

The populations of this group of wetlands birds are not
significant at Noxubee, and the group is not of high local significance.
However, infomation is needed on number of species and general use
patterns.

II. PROCEDURE AND DATA ANALYSIS
A. Procedure

Staff will make incidental observations of these species
throughout the year and record information at the refuge headquarters.
During the months of April and May and late August through September,
a more concentrated effort will be made to visit the key waterbird
sites shown on attached map and record species and numbers seen in
these areas. At a minimum, the key sites shown should be visited
twice during April, May, August and September to partially make
general observations of the species groups and data recorded.

B. Data Analysis

The final data tallies (from totals) should be included in
the annual narrative report and used on output reports.

C. Data Filing
Observation records will be filed in the refuge files
under WILDLIFE -~ Birds-~-Wading and Shore Birds.
III. SPECIAL CONSIDERATIONS
Some consideration should be given to sampling a few beaver

ponds to get ideas on marsh/wading bird use of these wetlands during the
key periods (April-May, August-September).

NXNWR SHOREBIRD, MARSH AND WADING BIRD INDICES 10-10-85
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IV. MANPOWER AND COST

Prepared By: (:¥—uﬂﬂ (;;;;;:;20‘&L/ Date:

Personnel 8200
Equipment (aircraft)
Other Supplies

TOTAL $200

54

(0[] 85

/uuuL Do 10/r5/ 85"
Reviewed By: Date:
Re fuge Approval: Date:
Regional Approval: Date:

NXNWR 10-10-85
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Refuge: Noxubee National Wildlife Refuge
Procedure: Number 11
Species: Raptors

Title: Raptor Inwventory

I. PURPOSE

At present, raptors at Noxubee are not ranked as high in
significance as several other species; therefore a formal, intense survey
technique will not be initiated. The refuge will continue to work with
Wildlife Assistance regarding an ongoing study that involves a road route
survey. (Attached are forms and directions.) Refuge staff will continue
to record incidental osprey sightings with special emphasis on the late
summer and fall. If at a later date a formal inventory technique is
favored, vocalization routes should be tested. ’

II. PROCEDURE AND DATA ANALYSIS
A. Procedure
Incidental observations will continue by refuge staff. ' Some-
special effort should be made to assure staff observations during
osprey visitations. If a Class B inventory is desired in the future,
a vocalization route survey should be explored for raptors.
B. Data Analysis -
Data reported to Wildlife Assistance.
C. Data Filing
Copies of data sheets will be filed in refuge files under
WILDLIFE: Birds - Raptors.

III. SPECIAL CONSIDERATIONS

Unusual sightings, numbers, etc. are noted by staff in the
course of other duties.

IVv. MANPOWER AND COST

Personnel Costs $200
Equipment (aircraft)
Other Supplies

A —

TOTAL $200

NXNWR RAPTOR INVENTORY 10-10-85
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WINTER RAPTOR SURVEY INSTRUCTIONS:
' GAUTIER, MISSISSIPPI 39553

Enclosed are the forms to be used for the fifth annual Mississippi Winter
Raptor Survey to be conducted December 15, 1984 through January 6, 1985.
Below is a summary of the preferred method

for running a route. Enclosed is a copy of your previous route. Please

run it unless requested to do otherwise.

1. If you wish to record habitat for each bird, the habitat types have
been numbered. Also, abbreviations for age classes and sex are available.
If you're good at it, you may be able to differentiate age class on
all species. Sex differences occur in Kestrels, Merlins, and Marsh
Hawks. If you don't feel comfortable with either, but you are going
to record habitat don't list Ul2, Ul0, etc., just list 12, 10, ¢9,...
Thus, your data sheet would read:

Red-tailed Hawk Marsh Hawk
A9, A6, All, I11 M14, F10, U9

That would be a total of four Red-tails (3 adults, 1 immature) and
three Marsh Hawks (1 male, 1 female, 1 unknown). With vultures, if
you see a lot of them, record the number you see/habitat (i.e. 20/17 -
saw 20 on man-made structure).

2. Car speed should be 20-40 mph. Thus, county roads would be preferable.
If you cannot drive at this speed due to traffic conditions, record
vour mph on the survey sheet.

3. Begin survey at 1:00 p.m. on a clear sunhy day. The activity level
of the hawks is better in the afternoon. . Cbviously, however, if you
are surveying on your way to or from work, this may not be convenient.

Count all hawks that can be seen with the naked eye using binoculars
for verification. The trend data will be the most significant for
Red-tailed Hawks and American Kestrels. But if you see any of the
other birds mentioned, please make note of them (use Comments space
on reverse side).

>

. Start and finish information - be sure to record the date and the following
Gate wnen vou begin and finish the route.
a. Time
b. Temperature - if you don't have 3 thermometer, use & time/temperature
teller as soon as you can for your area, Or listen to a local radio
station.

c. Per cent cloud cover

d. Wind direction
e. W%ind speed - use Beaufort Wind Scale number (see reverse side of
form) .

f.  (Someter reading - beginning and enéing mileage, not speed.

¢. bBreak ur your observations into ten mile increments. We neced to
atandardize the form. (i.e. if vou vo 52 miles, don't record the last
two. 1f vou - nd at S8, gc an extra two miles te reach 60.)

K eopot 111 in the route number. Jt*will be assigned Jater.

{1 our survey formima;s te my office as soon as pessible.

e
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Refuge: Noxubee National Wildlife Refuge

Procedure: Number 12

Species: Southern Bald Eagle (Haliaeetus leucocephalus)

Title: Bald Eagle Mid-winter Survey

I‘

PURPOSE

The southern bald eagle is an endangered species, and other

geographic populations are classified as endangered due to similarity
of appearance. The purpose of this survey is to determine population
trends of eagles and the geographic distribution of the birds at the
time of the surwvey.

Management activities related to endangered species are a high

priority on all national wildlife refuges.

II.

PROCEDURE AND DATA ANALYSIS

A. Procedure

The National Wildlife Federation (NWF) coordinates this
national survey which is conducted in January of each year.
Procedures for this survey are determined by the NWF and transmitted
to cooperators which includes all NWR's. The refuge will follow the
procedures established by the NWF. Attached is an example of
information received from the NWR for the 1984 survey which includes
instructions and a field data recording form. Note that a map with
the survey route clearly outlined in detail should be submitted with
the field data to the NWF. Refuges will keep a copy of all data
submitted to the NWR.

B. Data Analysis

Data will be used in refuge reporting requirements.

C. Data Filing

Copies of the survey will be filed in refuge files under
WILDLIFE: Endangered Species - Eagles.

III. SPECIAL CONSIDERATIONS

Each year project leaders will receive instructions, data forms

and date survey is to be conducted from the NWF. Procedures outlined in
these instructions should be followed.

NXNWR BALD EAGLE MID-WINTER SURVEY 10-10-85
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IV. MANPOWER AND COST

Personnel Costs $100
Equipment (aircraft)
Other Supplies

TOTAL $100

Prepared By: ’ ! }1é<uzQ2;£in_/ Date: (O /11/5?5
(&-,\Mw By e~ /oft5/35

Reviewed By: Date:
Refuge Approval: Date:
Regional Approval: Date:

NXNWR BALD EAGLE MID-WINTER SURVEY 10-10-85




AL oEVLWLNA

Page L of
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Raptor Information Center

1984 Bald Eagle Midwinter Survey Field Form

LSRE?

’ A State M 2 - 16 January 1984
c County Dmow\rx,nm.mh-- __ (only one per form)
Name of wnno_.amnlll-mlﬁﬂh\.mnmm\hh _____Affiliation:_ ¢ S FW/S __________
D €0/ J23-55¢F
Address and Phone: £1 | Box (#Y Brovks {le M5 __ No.of ocwa?m_‘mullilﬁ---iuili--

: b Count®© g ; Adult Imm. Unk. Total Adult Imm. Total Other®
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Please complete "Comments" section on back of form

a) List each location surveyed using abbreviations on reverse side of this form (e.g. MINGO NWR, SKAGIT R, MODOC NF, CHENEY RES). Each line of data should
represent a single 10 minute lat./long. block (see superscript b) (e.g., for a survey along 55 mi. of a river, report data separately for each 10 minute block surveyed ;
along the river. Discrete locations surveyed within the same 10 minute block should also be reported separately. (e.g., a stretch of river occurring in the same
block as an upland night roost). REPORT ALL LOCATIONS AND 10 MINUTE BLOCKS SURVEYED, INCLUDING THOSE IN WHICH NO EAGLES WERE SIGHTED.
IMPORTANT: Attach a map (portion of State highway map or map with more appropriate scale) with the survey route clearly outlined in detail. IF SUCH A MAP
DOES NOT AC WILT BE UNABLE TO USE YOUR DATA.

b) Record the first three digits of latitude and the first —ox« digits of _o:m:xan for the SE coordinates of the 10 minute block of latitude ow:u _o:m:xan in which the survey
onnc:ooa. Example: a feeding area located at appx. 48" 23' latitude, 122~ 45' _osmxcan.a.wu within the 10 minute block delineated by 48" 20 to 43" 30’ _u:mcao wwa 1227 40
to 122" 50' longitude. The coordinates of the SC corner of this block are 48 20" and 122° 40" and are coded "482-1224" (note: for longitudes less than 100" -- 77~ 3%’

longitude would be coded "0773").

¢) Indicate whether the survey at this location was a count of a night roost by the letter "R". e) Month/day/year ,
For all others, indicate with an "X".
) tse military tme (e g., 0900)
d4)  Indizate survey method: Fixed wing (FW), hehcopter (H),

3oat ‘1), count route (CR), fixe:!t point (FP). g) Lagles not identifiable as balds or goldens.
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U.S. Fish & Wildlife Service

Jackson Mall Office Suite 316
300 Woodrow Wilson Avenue
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CK - Creek .~ L-Lake NM - National Monument S - South
CY - Canyon MT - Mountain NRA - National Recreation Area SF - State Forest
D - Dam MTS - Mountains NS - National Seashore SP - State Park
; E - East N - North NWR - National Wildlife Refuge VA - Valley
FH - Fish Hatchery NF - National Forest PT - Point W - West
: HBR - Harbor * NFH - National Fish Hatchery R - River WA - Wilderness Area
IND RES - Indian Reservation NG - National Grasslands RA - Recreation Area WMA - Wildlife Management Area
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Refuge: Noxubee National Wildlife Refuge
Procedure: Number 13
Species: - Passerine Birds

Title: Christmas Bird Count

I. PURPOSE

Passerine birds are of considerable interest to the Fish and Wildlife
Service, particularly from the standpoint of determining what bird species
occur on refuges as well as within certain other geographic areas. It is
also important to know what bird species do not occur on a particular refuge
if that refuge is within the range of the species. The information gained
from this survey helps to keep refuge bird lists current, and it also
provides useful management implications.

I1. PROCEDURE AND DATA ANALYSIS
A. Procedure

The Christmas Bird Count is coordinated by the Audubon Society
and is conducted annually and generally during last two weeks of
December and the first week of January. All refuges should participate
in this survey and follow the procedures established by the Audubon
Society. A synopsis of counts from 1970-84 on Noxubee is attached.

B. Data Analysis

The Christmas Bird Count represents the only census of
passerine birds and is the primary source of information to up date
the refuge bird list.
C. Data Filing

A copy of the Christmas Bird Count is filed in the refuge
files under WILDLIFE: Birds-General.

III. SPECIAL CONSIDERATIONS

IVv. MANPOWER AND COSTS

Personnel Costs $100
Equipment (aircraft)
Other Supplies

TOTAL $100

NXNWR CHRISTMAS BIRD COUNT ‘ 10-10-85
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INVENTORY PLAN

Refuge: Noxubee National Wildlife Refuge
Procedure: Number 14
Species: Fish

Title: Sampling of the Refuge Fishery

I. PURPOSE
Refuge waters need to be sampled annually to determine the condition
and balance of fish populations. Findings relate directly to management
for public fishing.
II. PROCEDURE AND DATA ANALYSIS
A, Procedure
Noxubee is sampled each year by a Service fishery biologist. At
present, John Forester - Natchitoches, Louisiana, conducts the survey
and gives us recommendations as to management needs.
A description of survey techniques and an example of report
which recommendations are attached. The attached map shows waters
sampled.

B. Data Analysis

The fishery biologist taking samples will analyze data and
make recommendations on management actions needed.

c. >Data Filing
Survey results and recommendations are filed in refuge files
under WILDLIFE: Fish.
I1I. SPECIAL CONSIDERATIONS
When possible, arrangements should be made to sample the species
composition of select refuge drainages, with special emphasis on major

streams/rivers. This will involve University personnel knowledgeable about
identification of darters, mullosks, etc.

NXNWR SAMPLING OF THE REFUGE FTISHIEY 10-1C~-85
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IV. MANPOWER AND COST

Two mandays per year will be required to assist fishery biologist
in taking samples.

Personnel Costs $ 400
Equipment (aircraft)

Other Supplies 100
TOTAL § 500

Prepared By: Q—‘\:v'\ /{,L/:LeQ- Date: (© ! i 25

&' po~ e Bpin tm— Lol P

Reviewed By: Date:
Re fuge Approval: Date:
Regional Approval: Date:

NXNWR SAMPLING OF THE REFUGE FISHERY 10-10-85
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UNITED STATES GOVERNMENT

Memorandum

TO : John S. Forester, Fishery Mgmt. Biologist DATE: 6/3/85
Natchitoches NFH, LA

FROM : Royce Huber, Asst. Refuge Manager
Noxubee NWR, MS

SUBJECT: Sampling of the Fishery at Noxubee NWR

Sampling gear used at Noxubee consists of rotenone, a fish toxicant,

the electroshocking boat and gill nets. Fishermen interviews are
also conducted. When sampling a waterbody a very important aspect of

the fishery is whether the sportfish, particularly bass, have had a
successful spawn. To check for this I apply rotenone to several small
areas (20x20 feet) of the waterbody. If the bass and bluegill have
spawned this is one indication that the population is in good shape.
Another indicator is the length/frequency of bluegill, i.e. what is
the relative abundance of your three groups (the newly hatched and
young (0-2"), the intermediates (3-5"), and harvestables (6-8")). 1f
you have a stunted population, i.e. many intermediates when compared
to the 0-2's and the 6-8's, that's a sign of a low predator population.

A well fertilized farm pond will produce 400 pounds of bluegill and

40 pounds of bass per acre per year whereas one low in fertility will
produce only a fraction of that. In central and northwestern Louisiana
impoundments, the range is 10-15 pounds of harvestable size bass per
acre. Bluff had 19 pounds in the 1.5 acres sampled with rotenone.

Gill nets are used to check the condition and length frequency distri-
bution of sportfish and to check for the presence of other species.
Ww)Idfls also used to determine growth rates of catfish following stocking.
Mesh size will naturally determine sizes of fishes caught. I use a gill
net of 125 feet which contains five panels each of a specific mesh size.
The sizes range from .75 inch bar mesh to 1.75 inch. It is a standard
experimental gill net devised to capture several sizes of fish.

The electroshocking boat is used for capture of medium to larger sized
fish (small fish are not as susceptible to electric shock). Presence

of undesirable fish such as gar, carp, large gizzard shad (in large
numbers) can be quickly determined. The effectiveness of electroshocking
is determined by the dissolved minerals in the water. The soft waters

at Noxubee have hampered successful electrofishing. Some modifications
have been made to the electrodes since my last visit in an effort to
increase efficiency.

A method of determining the condition of a sportfish population (bass,
bluegill, etc.) has been developed by R.O. Anderson with the USFWS

at the Missouri Cooperative Fishery Research Unit. To properly use

the method, called Proportional Stock Demsity (PSD), however, requires

the capture of 100 largemouth bass by electroshocker per waterbody. The

PSD for Loakfoma using a very limited number of electrofished bass (12)

was 33 using 11.5 inches and above as a quality fish which falls within

the desirable range. 1If the PSD value is not satisfactory Anderson suggests

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan




length limits to bring the population back to a more desirable distribution
of sizes.

Fishermen interviews provide general information as to species sought, success
rate, size of fish and overall attitude of the fishermen.

More information could be gathered on the fishery of each waterbody by more
extensive sampling. This could include larger rotenone samples with block
nets and 2nd and 3rd day retrievals and using values developed at Auburn

(F/C, AT, etc.) to determine population structure (see attached Swingle
paper). Or the PSD method could be used (see attached Anderson paper). Creel
census (copy attached) also provides useful information. However, using the-
above mentioned sampling gear, I can generally tell in the time alloted for
each waterbody if the conditions for ''balance" of a good fish population as
described by Redmond (attached) are present.

Restricted creel limits as imposed at Noxubee are generally not recommended.
However, with the excessive rainfall and outflow of water experienced at

both impoundments in 1983 and the reported and expected emigration of sizeable
numbers of bass from these waters prior to opening, a 5 fish limit was imposed

in an effort to spread the remaining fish among more anglers. These restrictions
will probably be unnecessary following the 1985 season.
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o -~ Creel Census Methoi

A creel census is a systematic method of estimating the number of man-
deys of fishing on a body c¢f water. Fish harvested can be estimated
i1 the catzh and length of fishing =rip is detrrmined for a sampi=z of
the “iskernen. On innia]1a£ion£;wjth several ponds where sampliag atl
pends is impractical, representétive ponds are selected to determine
yonan-days Yiching oee acre ectimete that ~an le applied to other

St T4 Uhds .

Do dites and timies ot the census are <eaected by randem Ircwinc.  Pricr
te che raddom selaction process, the nunber of days available for the
corsus is cetermingd. The mora frequert the consus, the more accurate
e oestimate of fishing énd haevest. M conplete cencus must inglude
weovends ane nolidavs with the type day (i.e. weetday or weekend day)
estimates conputed for the samole peried and totaied for the firal
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nooany dnstance. the anecunt of fishing during a two-day
woexend will equal the amount of fishing during the five weekdays.
Mternate sanple vates may be telected if thers are conflicts with

e <« oheduled dates Inclimate weather must not be a factor in de-
viztiag from the schedule. In se?ec%ing alternate dates, tre typoc day

{i.0. wenitlay) muct be the same as origina’ly icreduled.

tanden seiection ¢f the time of day is designe! to sanple the entire
daylight neriod during a sampling pariod. In selecting alternate days,
the <are Lime of day a5 criginally scheduled nust te used urless a new
ine is solected by random method.  The meen length of daylight hours

vstobe Jetermined for each sampling period.




The procedure for conducting the fichernen counts is to select ga vanlage
pcint from which al] fishermen may be observed or to count each fishermen
as they are passed while traveling around the pond. The count is mace on

the date and at the time selected.

Mean length of fi-"ing tﬁipﬁﬁust be determincd by interviewing a nunthayr
of fishermen. Prio; to or after the fisherrien counts are cenductod, .
numdber of fishermen are asked how Tona they have teen fiching. This
pe~iod 7 time is rccordad to the nearcot tentk of an hour end is use !

te calculate tre mean Tength of trip.

An estfmate‘of fish harvest can be calculated by determining the catch

I
per hour. During each interview to determine length of trip, the numter
of fish c2ught is recorded by species ard number. Dividing tne tota!

catch ty wean length of trip produces a catch per hour fiqure.

the calculaticn method s to determine the nean number of fishermen per
hour by totaling the number of fishermen from all counts for a type day
fer the “nijre sampling period and dividing by the number of counts
during the period. The following formula produces an estimate of man-

days of “ishing for a type day. ~
e Ry

when: 5 = mean number of fishermen per hour

I = mean length of daylight hours per day

number of type days in sample period

—
i

= mean length of fishing trip

i

= man-days of fishing for type day



Totalig this estimate for each type day produces an estimate for Lhe

sempting pefiud. The catch per hour is caiculated by dividing the total
noiber or fick caught by the number o% hours fished as determined during
the ivierviews. Tha catch per hour figure is multiplied by the estinate
¢f tctal hours fishzd durinq.the sample perioc to derive an estimate cf

total fish harvest

-

When representative ponds are sampled, o man-days fishing per asre an
ci.tch ner acre estinate is calculated. The peracre estirete i5 multiplicd
by tha sii~face acreage of similiar pond. to estimate the tetal man-iavs

fistir-: gand total catch for the installetior,
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Refuge: Noxubee National Wildlife Refuge
Procedure: Number 15

Species: Beaver (Cagtor candensis)

Title: Beaver Activity Surwvey

I. PURPOSE

Beaver have the potential to radically alter habitat on Noxubee.
Beaver ponds create excellent habitat for many species, but unchecked
beaver activity causes much damage. Burrowing into dikes is a constant
danger and an annual maintenance problem. The refuge's 12,000 acres of
excellent bottomland hardwood habitat is generally flat topography
interlaced with streams. Left unchecked, beavers would flood and kill
vast acreages. Much time and money are spent trying to control beaver
numbers on Noxubee.

II. PROECDURE AND DATA ANALYSIS
A. Procedure

A large refuge map will be maintained in the refuge office
and plotted with areas of beaver activity. Activity is defined as
dam or lodge construction, bank burrowing, stripping of bark from
standing trees. The refuge forestry staff will be responsible for
maintaining the map. Activity areas will be reported by refuge
staff who will note these areas in the course of regular duties.
New beaver ponds will also be noted during aerial flights over the
refuge.

Number of beaver taken during control activities will also
be plotted on the map.

When possible, mapped areas should be color coded for such
variables as years and whether or not the beaver pond/hut, etc. is
still active and vigorous.

B. Data Analysis

Data will be used to direct control activities and in
various reports.

C. Data Filing

Refuge office will maintain map with plotted activity.
Map will be located in the forestry office.

NXNWR BEAVER ACTIVITY SURVEY 10-10-85
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SPECIAL CONSIDERATIONS

If possible, the beaver map should be reduced and included

in the annual narrative report.

IV. MANPOWER AND COST

Prepared By:

Personnel Costs $200
Equipment (aircraft)

Other Supplies 100
TOTAL $300

L:-M\ m Date: IOZ///QS

@;‘.lb &z o~ o

Reviewed By: Date:
Re fuge Approval: Date:
Regional Approval: : Date:
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